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^^«l7> €- *l)4i«~g- ^^l^l ^ HDP ^^^l 7Ha]£)o^ ojcf. 

^"71 3fl^S-o] ^V^*!: ^ 71^ ^J-ofl f^fAS 

^I2^<a^# l^*Rr #7)1» ;«*RrHl o^cf. ttj-e^A-l, # 7 1^ ^ ^<L3. 
£ 2 
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a>£^l ^<?!bV ^^"o v ^ {method of forming dielectric layer in 

semiconductor device} 

£ 3a 3e^ W"^^ *111^H^i ^£^1 ^r*l ^f^-s] 
-£ 4a 4exr *fl2^ a] ofls.^ #51*11 #2\si\ t\\o}^ ^-S#o] 

£ 5a 5e^r *fl3^Hl3>| *V£*ll y] e^o] ^^o] 

100 : 7|^r 102,172,212 : 

104,176,216 : afll HDP 104a, 176a, 2 16a : afll HDP ^€ 

106,176,216 : *fl2 HDP 106a, 176a, 216a : *fl2 HDP ^^j- sflEi 

170 : Tflol e ^.g. 180 : ^fllf^^c^ 
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190 : sfl^ 200 : ^)2^^}^^ 

210: wl^^-o] ^-g- 220 : *fl3^*M<£ <2V 

[^O] 12.3, j 

5^1 7l^r ^>ofl #^Hl7> ^- zflig-i. A>o]ofl ^^p KHigh Density plasma ; °1 

s]- HDP 2} th}.)^^* ^2V^S.^ ^^5]^ HDP ^^Hl i.o]^.7l- 

eBfl<Hl ^^b^ nfl^flsl 4^ shE^n "flM i^jsi al^= 

cfl-g-^^ ^-fr 7>^ ^o] ols]*!- jl^ofl i^fi] 

-zi a= ^7># ^<frRr zj- sflEi ^ afl^^ (aspect ratio)^ ^ 
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*ll2:^ ^ &7}^<>-£. #JL 3^«H°> § |A7f &7fl S]^Cf. 

MOS ^ «>o]#^ VLSI g ULSI #*l#£r #7l i*>^ ^ #3: £.£.*Hr t\% 

#2. ^^(multi-level interconnection) ^iE-fl- 
<ie> 3e 7fl^5lJl $X^r -2^3 &^*\) ^*r3 *=]*K1 #^ ^ O.lflm °l*r3 

^o_ s 0.5. <?1*B 7]^^ tfl^ ^7)^9] ^^91 n}^) $ 

<17> H^uL, #7l ^ ^*>7l ^ *ti *>7l 3 Ksel f-al ign) U o V ^* 

^* HLtt ^#SRr31, ^1^- ^ #^£r #71 ^tifl^ 

^1°H *8#*fl°> *>7l m^^Hl #71 ^Bfl^ A>ol^^- d^-C-l ^<5^ ^Sj-l- 2:2fl 

<18> J£ 7 }<% ^0} tij-i^fl ^1^ cl74<y #S1 ^ ul #7] ^HU^S. A>ol^ 

°1 # d r*m ^#£.3. ^l«fl #71 ^yfl^i^r ^^^1 71 71 Sf\^ &<&^-$ *§#^r # 

71 ^<£*H J^l^} ^#Sl<H o] * <|#Slfe- =-4* n&^Zt°\) J±^*l« ^2fls:>7l nfl 
^1 ^0} X\i5}5\±r &Jft% M^Cf. 

<19>#71 ^*H^ *M*>7l fl^ H o v ^°l 7^]S\o] oi^ nl^ ^S^Ji ^6,423, 630^1» 
<20> £ la vfl*l £ Ictt #5fl^l ^^«17> ^aflAiol 7 ]# ^Hl ^#£1^ #?_V^ 
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<21> £ la# f2s}^ , #7) £.°}B.7} ^-5}*) ^ 71^(10) # 

<H1 3^ ^Nfl4i(12) *fll*> Sj-flM 71 # ^71 ^f^H* g 

°fl #31*1 ^71 nfl-g-ofl a o v 7] #4^*1(12)1- a}o]o\] ^s]^ ^1^^°H16) 

7J B}^^^-o] l i olc (14 ) 7 '|. ^^^cf. 

<22> ojo^, £ l b ofl 5LAls] y>Sf ^o] Aj- 7 ] ^-^wfl ^ ( 12)#^ ^7fl<5Rr ^l^nl- 

(16)^1 <H^-« ^7i*>7l ^Sfl 5^ 3 7H1^pV ^-g- ^^AiiL*) ^7] aflr£<a^(l6) 
*JH ^.ol^(14)l- 7fl^A]7l^ ^11^^^- ^^(I6a)^r <>M, ^7) M_ 

ol^.(14)^ ^71 7)^(10)^ 9l$S\7\] 9X7} Ufl^oll ^7} 3j-«H 7)7j\<£v\ ^ 

<23>ne|jL > £ icofl £Al^ ^-ol >y. 7 ] 7 flyj-5} ilol = vfiofl ^2*3 -§-^8- nfl-i-A^i- ^ 

^2^^(18)^- *$^?>}<%^. 

<24> ZL&|q- ( ^-71^ ^ O.^ ^l^^nl- 2fl^(14 a )^ ^^^(lS)^- 5E^>^r 

#7_V^^SV(20)ofl^ ^71 i.ol^ 7 |- ^;^S>7fl ^l7l£]^ ^fecf. °1 ^ ^oM ti.o|c f ^ 
s}^ °^7> M-r- ^71 ^l2^^1-ol M_o)EL xfly-ofl nfl^*} &7l 
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<26> nJ-eM, #^tt ^-^1^^- «|)^*>7l ^ v ^^ ^1^-^^- sfl^-irol 71 

^ ^Ml HDP ^^1-^- f^V^ HDP ^^^-i- nfl ^7] ^^3] ^-5} 

^ afllHDP ^^Mr °}^- ^<HH JiolJ=7l- ^fl^l 

<27> -g- ^ *fl2-=-3£r sllli^i-ol 7l# tfofl HDP ^ 

HDP ^-71 ^zj-^o] i^^^-o,^ ^^5]^ HDP ^ 

io]£L7> 4 s 5£*r te^l ^1^1 *fl 

^ * *]-§-] 

<28> A o V 7 l^ 7j\m*\^r lk^*}7} ^ tb £ ^ «o Vl 3^, 

<29> 2flli-i-ol 7l^r #6fl ^ll^^#ol 5|cfl^-ol^. ^.ol=7> ^ ^ £ 

^S^JIS. -#7l tHI^I" vfl6fl igfg ^.o]^. 7 > 

<30> ^ 7 )i£ *H2-=-^ ^§>7l ^tt ^"^^ ^ y c^£-, 

<31> i^, SflBl-i-ol 71^ P>^t.> ^ A o V 7l 7l^r ^Hl ^l^^ ^<5M # 

0 H^1, ^"71 ^ll^^^l ^l^l«n a o V 7 ] a.ol= 7 > 7fl«j- 
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afll^^ *&<%tt. ^Jl, #7l ^l^^ n& #°fl ^12^^!-^ ^2]- 

«H #7l 7fl« 0 >^ iL°l^# nH#Al ?]JL, #7l aflrg^ ^ fl 2fl^l-^- ^ ^2^ 

<32> o^H , AV 7 ) jjfll^ oV^] 71^-^ E^j, TjJolE ^ W]E 5}.o} ^2#f^ 

ofl^ ^e«£ ^M-oIjl, ^7) ^ 1 ^ ^2^<g#^- HDP #5|-!-8r M^W. 

3*lHfe #7l sflU!- *}o)o) 7]^- Aj-ofl ^-71 *lli;i<a-i-o} ^cfl^olS ^5)^ ^7} 

*fll^2?i *HH #7l ^ll^^#^r HDP 5]-«]-7l^ ^^71^ ^7^1^- ^*fl<>> *VcJ-. 
<34> ^*V, ^7} 5flBis. A y 0 }6\} #avs]^ ^fll^^l- Lflofl a.o] = 7l- nfl #71 ^1 

^ ^ ^ ^ wHo^ ^» *H^i #7l 

^fl^-^* £^ #7l HDP 3j-«J-7l# o_ S *l #7l 

7l^0.i;L^Ei ol^^ol ^SlJl, ^ ^ ^ ^Kg. ^ S^Kr 

<35> ^-#fV nf-E- -e-*}^ ^^>7l ^ ^<£*\- 

<36> o^, 3fl£-I-o| 7l^ P>^*>^. #71 JE*1^ 3)1^1- Al-O] 

^71^" #ofl Aj-71 ^^o^o] 2)cfl^o] S Jiol:=7} ^ S| JE J=- afil^ ^ 

*f|lW>°l<H>l sJ-^-J. ^l^S^l *MM Aj-71 ^U^^#* HDP $-^7)^- 

^. #71 311^-i- A>ol^ 7l# #ofl f^E]^- ^j^o^ofl ^.olc 7 ]. ^ 

* «H #71 *fll^2:7i* ^12^ ^ ^l2a>oH^ 5l-^# *\)2^^°.S. 
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^ #7l HDP ^^ilS.*l S^* ^ ^11^^^ ^ 

<=>H^, #7l ^ll^^^l ^-Qr #7l 2)1^0] 

^ #71 a.o]^. 7 > 7fl« 0 >£l^ ^l^^ 2fl€* ^^W. HSl^I, #71 ^l^^ 3fl€ 
#ofl *H2*l°ll"g- HDP 5l-^-7l# ^-^}<^ #7l £lol c^- *ll#Al7lZL, #7l afll^ 

^«o v ^ #71 f^t>l (Aspect ratio)7> ^Q^o] 

& 7]& #ofl HDP #5}-l-# HDP 3^ ttfl l^s^ ±L°1.E.* wj-xl^- 

^ ^>M^ 7Hloln>(CMP) ^-g-*M &7l nfl^oll tij-^j ^ 
SI *flS^£l *j=#Al^ ^ 5U^. 



lOOnm ol^o^ ^ ti>£^l afl^^H*! #E}- 

^KHigh Density plasma ; HDP^ tb^- . )#S}-#i ^ V *H €^--t- ^^^1 dt7>^ 

sl(STI) ^ ^^1:* ^^17171 ^ %<£^ *fl iL^r^}- ^£17.1 $> 

#7] si- £o) HDP #5H-^- *U#^Rr ^-i- ^^«l7V e sfl^^* ^ 

^ 5Utt ^ #71 HDP #5l-#Sl ^(Hard)^: 
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^ o|.u|e|- ^<g°l-^ a^^r # *§## 5Hr4. °1^7ll J±°l 

^» 7fl« 0 >Al7l7l fl*fl*1fe CMP tl^H^ #7] CMP ^# ^^-S> 

^ #7l iL^lEf 7flW 0 >Al7lDl&(-iE., #71 ^.ol^ 7 > 7l #4 <J] 3 3 ^ , 7j Ej--^^ 
^#5l7l nfl^l #71 711 ^ -a.ol-E.^1 ^Tfl ^#5^ §-*fl^<>l iH^^. 

°1S <ysll, #71 HDP #£H§-|: #71 7fl« 0 >^ iol^o] ^-Ti^r nfl 

#*1^ <r "S-^^r #7l tlojc ^dl^ ^-71 HDP #S}-#^ ^-ol^Tll nfl 

#3*1 &7l nfl^o]] Aj- 7 ] i.ol^ 7 > ^r^i^l ^lTlSl^l S^tf. 

4^1, ^ ^^Hfe #71 ^<£*H| ^#51^ ^.ol^ ^71^1-71 
#71 3SflBil- A>ol^ 7 ]^. ^.ofl # 7 j HDP #S}-l-ol ^tfl^ol^ -2V£)TgA-l ofl«l 
^7} ^ ^SMj- HDP-Sj-«M# ^M^lfe- ^"7111- ^^^H^ tb4. °H #71 

HDP-S)-«|-7l# ^ ^ w>oH^ nf^l- afll^^-S- 

ZL51JL, #7l Kfl^ aVoH] ^S}^ HDP #^-#<Hl ofl«l ^.olH.7> nfl #7] 

^11^2^ ^ ^ fe£ «H^li 43 » ^112^^2:^0.5. ^tsr}^ HDP 

#Sf#* HDP-2)-*h7l# ^3VAl7l^ ^r^^fl^ th=h 

°17H f a o v 7 ) ^i^-^s^i e>ojlA-l ^-g-s]^ ^fll^^r 1 ifl*l 5mmTorr °H , ^.cf 
#^l*>7ll^ 1 i^l *1 3mmTorr^l ?M 4^3^-4. #7l afllwH 0 !^ 500 xfl*l 

isoowoIji, .at} ^i^j-^i^ 700 ifl^i i200W<y ?H y>^"^*>4. ^.el^, #7i *ni^3j 
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S£ *HM ^-g-S]^- -fr^ 0 2 7 r 30 vfl^l 150 SCCM, He7> 10 200 SCCM ^ 

SiH 4 7l- 10 100 SCCM°] ?H wV^-^*>4. 

at!:, *ll2^S7i *HH ^-8-=)^ ^12^^^ 3 vfl^l lOmmTorr <>H . JH} 

^*>7fl^- 3 vfl*l 7mmTorr<y wye^^-i}. #7l *||2Wr 0 H^ ^^1000 ^1 

5000\M^L, Hcf >S->Ml*>7llfe 2000 ifl*l 4000W*] nj-^sj-rj-. zls]zl, #7l X)2^^ 

S7i *HH ^-g-s)^ 7}-^ -fr^ 0 2 y} 30 ifl^l 150 SCCM, He7> 10 ifl*l 300 SCCM $ 
SiH 4 7> 10 100 SCCM^l ?H wf^-^^>cf. 

^, ^M^r ^l^-^STi J±tf ^ <a-^ £ H >ol^^s(.^s. ^ l2 ^ 

^£SL3. ^-71 HDP ^#5. °l-¥-<H*l ^^Mr *g^*Rr ^ 

*§^3uL, #7l ^^BVo] ii^Ei^Sl^ Jl^7> ^7>5] 7} ^°\\ ^7] HDP ^#«>1 XV 
^ -o 1 "— ^- ^E^V S^r^f. 

H=3r, ^71 7l^O_3.JfEl ^^S]J1, ^ ^ El-€ ^ iol = 7> 

.2.^*5 (overhang)* *Ht]^- ^ ^fe ^^A^ , ^^z}-(Wet Etch) ^ iE^r 
^AiAiz|(Dry Etch) *m~8- -SI^SM ^S^Hr 3M 
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< 49 > £ 2 » ^-S^, (Aspect ratio)7> €- sfl^l-^l 7l^r# 

p>^W.(S100) 4^1^- ^r-£^l 7l^-a) h^^ ; ^311 ojA^ i^-s->^ 7\)o]^ ^i^- 

^ ^OH! S.^}^ #^§-§- ^^Cf. 

<50> o]o]*] t ^3QV)7\ e 2fllil-ol AHofl ^#5}^ 71^- tfofl ^l^^-ol ^ tfl 

^Ol^ , A o V 7 ) vfloll oflul Jio]c 7 |. ^oj- 

^ ^ ^Hl^l- 0 !^^ 4-^* ^fll^^ «HH HDP ^71^- ?ji=. ^ 

* ^W-.(SllO) 

<5l> <*\7)*], ^>7l ^l^o] immTorr iL^f ^3L, J\)iv}°)<>\^ s)-^7> 500W iL4 

iEth ^"71 afll^ o] SmmTorr J±t} ^JL, afllwH^ 5^7}. i 50 0W iL4 

7l a-0]^7> e^^Ml ^^l^, ^^Hl7> €" *1 i^l^l- ^ ^ £} 7] 

<52> , ^-7] ^ll^^^r 1 5mmTorr<y yj-sJ-^u} ; ^.rf a}.^^.^^ # 

71 ^ll^^r 1 ^fl^l 3mmTorrS. ^*fl°> #7l *fllti}ol<>|i 4^ 500 

1500W<=1 w>^-^*>Jl, iLtf H>^-3l^7im ^7l ^liwl-olol^ nH-11- 700 ifl*l 1200W 

<53> n^ZL, afll^M <5"HH ^-g-sl^r 7}+ 2) -^%=^ 0 2 7> 30 ^) 150 SCCM, He7> 

10 ^} 200 SCCM ^ SiH 4 7> 10 100 SCCM^l ?H ta>^-^^>cf. 
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<54> #7l«q- ^o] <y-e3 ^ ti>o]c>|^ HDP ^5|-#<y ^ll^'dl- 

<55> Aj. 7 l sfl^S. A >ololl Sfltg-^ 7 ]^. Aj-ofl ^^xr 1 ^ <g # 6\}B) £_o]eL7} >g# 

* °fl #71 ^12°0-^ ^ *fl2«M<H^ jxj-cqs. ^ ^12^^S^^-S. ^fr} 

^ #71 ^l^^l-* HDP Sl-^-7l# ^aj-Al^i o.^^| ^ ^ b)--^ ^#^ g-fe- ^.ol^ 
S^VJl, #^ol 3gE^ ^^o^n^-o. ^^^.(S120) 

<56> ^7H ( ^1-71 ^^^H 3mmTorr iLt} #JL, ^l2«}c»l^i 4^1 7> 1000W ^.cf #-2. 

^ #71 ^1 7J B}-^ ^#-§; £fe ^.ol^7> ^£U, #7l sflEi^-i; £^ 

^U^^#°l # *J #0- S ol* JiolJB!- 711^171^ ^g-g: °1 

^ ^£^1 CMP^^g: ^*flo) 7} nfl^-ol] 4^-31^1 ^rcf. 
<57> ^-71 ^ 2 «y-^ol lOmmTorr iLt}- ^31, *\]2*}°}<>\^ ^7} 5000W iL^- 3.^ 

#71 ^^M: <?j^Rr ^£1^ i^E^ ^S#°l §7>5l^ # 7 1 ^ 

^°1 ^ >7] ti>^-3i^l ^cf. 

<58> nf^M, #7l ^2^3: £ 7>}°\}*\ ^-§-51^ ^12^^^ 3 ^} lOmmTorr 91 ?A°] *\ 

^•^^1-31, u>^- 3]*>7im #71 *\}2^-£ 3 ^*1 7mmTorrJlS ^*fl<>> t_Vcf . # 7 1 

^l2«foHi 4^ 1000 vfl*l 5000W^1 3°1 S}JL , t^cf tif^ s>7fl^ #7l ^2«> 

o)o]^ 2000 Ml^l 4000W^ ^^*flo> 
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<59> =LB\JL, #7] 42^-^^ *HH ^-g-S)^- 7}^9] -fj-^ 0 2 7> 30 vfl*l 150 SCCM, 

He7> 10 vfl^l 300 SCCM ^ SiH 4 7> 10 ifl*l 100 SCCM^l w}e^£}tf. 
<60> °]°\*\, <#7] 3flli* A}ojofl ^ ^ ^Aj-cq ^€ afll^^HI 

nV sj)^^. ^^t!-4.(S130) 

^(Trap)^Rr £-tH*3(overhang)# *fl7lSH %7] l±ol 7fl«K open H^l^r * 
7) °\)*}*» ^^^]z]-(Wet Etch) ^ i&^r ^^(Dry Etch) ^ 

<62> ol°H, ^.o]=7> 7nV£}ir afll^^ ^ ^2^^#^- £ .2.3.*? 

*§^th=k(S140) 

<63> <^7H. A oM ^I2^^#^r ^ll^^#^- ^ HDP 4VSj-#°ljI f ^12^4 *fl2«>°l<H 

^ ^ ^12^2:^1 *MH HDP sHM^" ^^-2.3.*! 3^4. 

<64> ZLB}JL, #7l ^l2<y-^°| 3mmTorr iL4 ^-Jl, *H2wH°l^ 1000W S.t\- 3)-o. 

& <#7) X\)2<S^o] lOmmTorr JicJ- feJL, *fl2w}°]<H^ 3^7} 5000W iicf EL^_ -# 7 j 
^* ^*Rr -g^cHH ^)E^ ^7>£l7l nfi^ofl ^>7l ^2^^^ 

0 ^^1 EM-. 
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<65> 4^*1, *H2^2:7d *HH A2<&%£: 3 vfl*l 10mmTorr°J ^ ©1 

fMSfca, iLtJ- ul-^s>7fl^ #7] ^2^^ -a- 3 ^H*l 7mmTorr°-S ^Sfl©) *Vr}. #7l 
^I2ti>o]ol> 1 4^]^ 1000 vfl^l 5000W°J ^©1 hV^^-JL, Jicf w>^-3] *]-7flfe- #7l *H2w> 
o]o]^ » 2000 tfl^l 4000W5. -i^M©) 

<66> #7l m^3i^. «HH ^-S-Slfe- -f}-^ 0 2 A 30 ifl*l 150 SCCM, 

He7> 10 ifl^l 300 SCCM ^ SiH 4 7> 10 tfl^l 100 SCCM°J «V^^>cf. 

<67> ##th 7l^o.^El oj^^ol ^^ji, <gi% eH^## ^ 

iL°l^-# if^Rr ^fll^^Hl ofl^^ #71 ^711 7fl«j-Al^l 

#71 2.°}^ *H#<?Hr ^2^^^ ^^^-O.^ J±ol:EL7V 

<68> ol^> ; £ a^o} oj ^aHU- ufEl-u|l^ ^Sl ^nj- tg>£ # 

<69> ^aHI 1 

<70> £ 3a vfl^l 3e^ *Hl^*Hl3*l «K£*ll #^1^ ^S-f M^*l i*}^ 

< 7 i> £ 3a» #2*}^, ^7-1, ^5^4 ^ tiV£*H 71^(100) #<HH ^£51^** 
£-51*1-71 ^ ^tS-f S^l^l 4i^>£-el (shallow trench isolation; STI) ^-i- ^r*3*r 
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£ 3b» ^-2:*>^, 4^7fl^ e^^( T )7|. 71^(100) ^^1 HDP ^# 

# ^ 2mmTorr^ ^ 3l lOOOW^l w>o]<^^ £fe *\}1^2i& *HH HDP 

# #*M?H=K <y*fl, ^"71 S^^l(T)^ ^igofl HDP ^sj-# 0 l ^cfl^ojs. ^ 
3}" 51 , #71 M iffl *1 (T) ifl ofl ^a|-s] HDP ifl ofl ^ ofl u] i£o] = 7 > tg 5) 7 ] a] ^ 

°H, ^"71 afll^ STd^l ^-g-s]^ 7}^±r 0 2 7> 60 SCCM, He7> 90 SCCM 3l SiH 4 
7} 50 SCCM^l -fr^# 5Hr4. 

, A o V 7l M^^(T) tJH ^^S]^ HDP -t>5}--§- iflofl ^-°1 = 7> 

^-71 ^l^STi^g: ^ 5mmTorr^ ^ 3500W2} H}o]<Hi ^ ^^STd °- 

3. HDP HDP ^Al^tf. o] S oi«fl f ^ gc^. eHI ^tf^l 

^-71 S3!A1(T)7> 71^(100)* ZL 3§^-*V 

*Hl HDP -t>^^-(104)ol ^^^cf. °H ^71 ^12^-^STi^ ^-g-£]*r 7}^ Q> 2 7\ 60 
SCCM, He7V 200 SCCM ^ SiH 4 7> 25 SCCM^l -fJ-*$-§- 

£ 3c-& ^7} iL<>lH.(102)7> ^1 HDP ^SKKHMHl *fl*l«J| ^ 

o. -8-71 71^(100)^1 «JJf€- ^ ^7} ^ c>1^.(102)1- 7fl« o >(0pen)Al7l^ *fli HDP 

^Sl-^ 2fl€(104a)^ 

^7l ofl^afl ^.^o. ^. 7] ^^^^^ e^£^1 vflofl iclJE.1- ^^5>7l 
^Itb HDP #2|~§-£l (over hang )# *\}7]^<LS.^ #7} 3.0) o^-i- 7 ^x\ 

7}^ -?3°H, £ t^ofl^ S^zKWet Etch)^l ^-g-^cf. 
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<76> £ 3d ^ 5. 3e* -%7\ *fll HDP 2fl^(104a) ^ HDP ^Sj-§-^r 

HDP Sj-^M^ ^^-Al^l o.^.^ ^-71 7flw o V^ tiol = ^ iflJjL-i- nfl^}ZL ( #7l 7)^(100)1: 
*fl2 HDP ^3^(106)^: ^tt^. 

<77> o^H, -Al-71 ^2 HDP ^Vs|-^-(106)^r ^ 5mmTorr^ ^ 3500W^| ^ 

1- ^fe- ^12^^2:?1 «HH HDP SJ-^ltf f^Al^o.^.*) ^^^rf. 

<78> =l£\3L, -#7} 7l^(100)# *fl2 HDP ^>5l-sv( 106)^1 #7l 71^(100)51 ^-i- 

^#^1^1^ CMP ^rW^ #71 71^-31 M^l^l(T) i^H^ ^fl^-i, *fll HDP , 

^ (104a) ^12 HDP ^Vsj-HV 3fl^(i06a)^: it^r *fl3 HDP ^^(108)^- 

<79> *fl3 HDP ^^(lOS)^ ^o]c 7 -|. ^<£^°.£,*\ # 

7 ] 71^- o. ojj^ ti cgcd^ ^t= <^^O.S. ^-g-^Rr ^7>§Bl 3flBl<5l *] ^g- *lc}-. 

<so> ^aHI 2 

<8i> £. 4a vfl^l 4e^ -g- ;*H 2^] a| ofl^ ^ a>;£*fl ^x)i>] 7flo]E 

<82> £ 4a# , ^7>^-el 4^(108)* Ifslr 71^(100) tIHS ^ ^ 

<83> #7) TflolJL ^3:1- (170)^1 TllolM ^^-(^1^ gvg.) ^^« 0 >^^- ^ , 

71^(100) 4Hi TfloiE AV^n^ ^el^el^^-, ^ ^e)A>oH=n| ^ ^s^-l- 

^X>^0.5. ^^^r4. °l°i^, ^Hl^ #<Hl Tfl o]E 31 ol o};£~gr ^S}^ 

sfl€(£Al^l $>-§-)-§- ^^*V ^ ol§ Alzl-Pl-^^. ^-g^o} AV7l ^4 
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3flE^f-o.S*l Tflole AVs}-^- 3flEKi52), *im (154), ^3*>°1 

5fl€(156) ^ 5flBl(i5 8 )ol o_£_ *{^S\o] SX^r ^Hr7fl^ Tflo] 

S ^(JEAl^l £>#) ^^W. 
<84> HfijiL, ^-71 711 o]E *I^M-8: nj-^iUS ^-g-^H 71^(100)^1 S.^ o>efl 

3. ^^.S*) ^SL^/1ELZ]]<£ ^^(120,130)# ^tH=K °}°\*\ , TlH 

M ^1^-i-Sl o^^^ofl TflolM ^3flo]Al (160)» *§^*H TflolE ^^.( 170) s.o. 

A. 

<85> £ 4b ^H^l 4c* , #7) ^ 711^1 TflolE 170)^1 71^(100) 

4M1 HDP -^-2)-#-§- 2f 2mmTorr^l ^ ^ ^ 1000W^1 aH 0 ^ ^# 5^ ^U^^Ti 
SHH iL°l^-7> nfl^l HDP sJ-^-71^ ^ v th=K 

<86> ols. olsfl, a> 7 | 7flo]E ^^#(170)^ A>oloi] ^fl*}^ ^^^/iELeflo] <^<* 

(120,130) A 0 Hlb ^-71 HDP ^rsl-l-^ ^cH^ol^ ^aJ-^JL, ^7} f^^l^r HDP ^#^1 
^Htt ofl«l Ji^* if^fe *1U HDP ^^-(174)ol ^^^cf. o]nfl f #7] Tfll 

^2:?H ^-g-sl^ 7>i^- 0 2 7> 60 SCCM, He7> 90 SCCM ^ SiH 4 7> 50 SCCM^l -fr^-fi- 

<87> a o v 7 ] TilolE ^ S#(170) - ^.oj] i.olH.§ 5L^-£Rr *fll HDP # ' 

^(174) ol °fl ^7l ^1 1^2:^1 5mmTorr^l ^ 3500W^1 4°H^ ^» 

^ ^l2^-^27i-^S tg^S^ HDP ^#1- HDP 5h^J-7l^- ^zi-Al^lcf. 

<88> o]s. #7} ^ 5E^r 1%%. *L°]ZL(172m iMi, #7] TlMH t 1 

S#(170)l-* ^ ^-fr Tfll HDP 4bSWl76)°l 
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°H, *)12^ ^-g-S}^ 7}^±r 0 2 7> 60 SCCM, He7> 200 SCCM ^ SiH 4 7]- 25 

SCCM^ -B-^ ^-^cf. 

°^7H, #7l ^l^S^ ^12^^2:^-2-5. HDP aHM# ^^^^r 

^*Rr ^-{Hr, I) ^"71 afll^M'&.fi.S ^"71 afll HDP #5*^ ^^Rr 

-r^il: ^ ^-7} HDP ^sl-l-s] ^HS °m ^^v}7} €■ tJe}-^ ^J-s] iio]j=7l- ^ 
^Sl7l nfl^ofl u>^}^1 ^rcf. II) ^-71 ^-71 *fll HDP *g>$ 

«Hr ^"71 HDP ^>S|-#^ *>^t!: ^>7> ^fl^Rr ^ 

*fllHDP ^SK 1 "^ # nfl^-ofl 4>7l ^llHDP ^Sj-l-oll *1 ^ 

HDP ^l-ol ^HHfl 9X7) nfl-g-ofl ^ 2 HDP ^3§j-^M: ^^}7) ^SlHir ^£5. 

CMP ^W°> 

^, ^"71^- HDP-sj-^M^ ^^^r ^-g-^H HDP ^ # 

7] HDP ^ HDP ^2}-#°l i3]E^ 5] ^-A]ofl ^J^tf. oj^. o] 

*fl, A o V 7l ^1^^?!* *fi2^ 2^.2.3. ^5)-^ ^71 HDP^>5}-^ nfl, # 

7l HDP i^E^ Jl4l- ^7>a1^ ^ oj^ ^-71 HDP ^5W176) 

£ 4d«- #St5}^ ( #7l E}^ 2±°]£L(i72)7} 3^ ^11 

HDP ^5V(176)oll ^1^1 «fl #71 TflolE ^-^#(170)^ H^-g- ^ 

#7l a.o] = (172)# 7fl«j-(0pen)^l7l^ afll HDP 2fl^(i76a)^- 

^7H, ^71 ofl^yfl ^ o]E ^ S#(170 )s. ^olofl £_o}^ 7 } ^^51^ 

*fll HDP ^5|-^-(176)# ^7} iLo]i=L(172)l- ^^Rr HDP ^^fS] _2_tH «g 
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(overhang)* 7\]7]^<L3.*\ #7l SLol t= ( 172 ) o} «a^~g. £ Tfl 7^^ ^ <&^. ^ 
^Hxr ^^(Wet Etch)©] ^-g-^cf. 
<93> £ 4e# ^S^, -#7} XI 1 HDP #3-^ XI H( 176a) #<H| XI 2 HDP 4>3-#-§- 

°1M ^S#(170)-§: Xl2 HDP ^5^(178)* 

<94> ^7H, ^-7] ^12 HDP ^^-^"(178)^: 5mmTorr^ <y-^ ^ 3500W^ «>o]<^^ 

<95> ol^Tfl X]l HDP #5|-^ XHfi(176a) ^ Xl2 HDP ^2^(178)-!- XI 1 

^^^^^-(180)^1^ ^.ol^7> ^X]*>*1 



<96> 3 

<97> £ 5a 5e^ -g- Xl3^MlS*| tiV^^l Qx\S!\ ajEej-oi ^^^-o] ^ 

<98> £ 5a» %^*>^ , ^"71 XHi= 4°H 71^(100)4 

#713 o.S -£#^ XI = (190)1- i^Hr X11^7V^^^-(180) A cHl XI 2 

^TJr^^OO)* ^ ^7l XI «3 ^(200) -$HM XI = (190) 

Aj-ojofl $1*1 *Rr 4^7fl2l tiljesl-oi ^#(210)* ^^W. 

(200 HI ^^^1^-, ^ 5 |A}olCDV > ^3[^-§r ^HO S °1<HX 

, ^-71 ajEBl-O] ^S#51 E])o) o>-g~g. ^ 3} *Rr ^^}A Hf ^-§-*H XI B) ^ ^- 0.3L<X 
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U^bJ- 3flEi(202), ^i^l ^3^A>ol 3fl^(204) ^ *J3^ sfl^(206)* 2. 

wmeKl #^C£*1*W ^ #7] «l2=el-°l &^r°\] 

<ioo> 5. 5b vfl*l 5c» % V S*>^ ( ^-7) ulmeKl ^^-§-(210)-^o] ^12^^^ 

(200) A 0 H1 HDP ^5)-l-§- SJ= 2mmTorr^ <y-^ ^ SJ= 1000W^ «>o}o^^ 
^3 «HM jtols. 7 ]. nfl^l HDP 51-^-71^- ^^M^. 

<ioi> ols. ^>7l alEB^-ol ^S#(210)# a}<>H ^#5^ ^f^^^OO) ^> 

*H-fe A o v 7l HDP -M-^l ^^s]^L, ^"71 HDP iJH ^w] ^ 

Ji°l^* i^Rr afll HDP ^^-(214)^: ^ °11 , #7l ^l^STi^l ^ 

-§-£l^r 7>^^ 0 2 7|- 60 SCCM, He7> 90 SCCM ^ SiH 4 7> 50 SCCM^ -frff-i: ^Hr^f. 

<102> ojo^, ^-71 tilE^ ^^-(210)1- A>o]ofl ofltil J5Lo1 = (172)# ^*Rir ^1*1 

afll HDP ^>s}-^-(214)ol ^€ ^"71 ^l^S^ ^ 5mmTorr^l ^ ^ 3500W^ w> 
ojo^ ^ *\}2^-^^°-3- ^-7] HDP ^Vsl-l:^: HDP s^l^V 

<103> o)^ oigfl, ^-71 ^ tg#.g- ^ tio]^ (212)1- wlSel-o} 

^#(210)#^- ^Jl, ^EltsV ^ ^ HDP ^3^(216) °] ^^^cf. 

°H, A o v 7l *\]2^^°]} ^-g-s)^ 7>^^ 0 2 7> 60 SCCM, He7> 200 SCCM ^ SiH 4 7> 25 
SCCM^l -ft-^* ^Hrtf. 

<104> ^7)*], ^7} Al^^^A^r ^12^^3:71 AS- ^^^T>^ HDP S^l^ 1 " 
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<105> £ 5dt- ^-2:^, <#7] ^ iE^ Ef^ Ji°l.E. (212)» lf*}^ *fli HDP 

^^(216)^1 ofl^iafl ^e^o.^ a o > 7 ] yje^o] ^. 2 *(210)S1 <&*f& # 

7] iloli=(212)# 7flw c K0pen)Al7'l^ *fll HDP zflifi(216a)^r W. 

<106> ^7}*\, #7] <Hl^l«fl A oM tilEB|o] ^-^#(210)-& A}o] ofl ^o] = (212)1" 

5L^"5>^ afll HDP #5^(216)^- *£<%Ht afl ^"71 = (212)» ^^Hr HDP ^S^S] 

J2.^*S (overhang)^: a||7l^\2.3.*J ^7} £_°\IL(212)$\ o g^* ^ Tfl 7^X\7}±= ^6\t\ 
. £ ^^IHfe- ^^(Wet Etch) <>1 ^-g-^^f. 

<io?> £ 5e# j$ 7 ] ^1 HDP sfl^(216a) #<H| *fl2 HDP ^s)-## HDP 3^- 

#71 7fl«J-^ a.ol^.( £ Al^l &-£-)o} nfls-A^lJl, #7] wlse^- 

<y ^S#(210)* g^r ^2 HDP ^>5}-^-(218)# ^7]^, ^1-71 ^2 HDP 

(218)£r 5mmTorr^ ^ ^ 3500WS] wHo^ ^2^-^^^i «HM HDP Sj-^J- 

<108> ol^Tll ^£ ;*]]l HDP sfl^(216a) ^ ^12 HDP ^^-(218)* ifsfb ^13 

^^^^^-(220)^^ ^1 = 7} 

<109> ^ofi o^ig, U>T£^ ^^O] ^.o} ^ ^ ^^ti]7> €• ^"^tifl^ 

s-o^ AVol^^c] fo}^ ^ ^^-0.5. <?|*fl ^71 ^afl^^l iL°l^ t 
^ ^<gnv o. ^V 7l HD p ^o^^-ol ^^27d* ^^^-0.5.^) ^-7} 7) 
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nfl #7l y s^^l 51]^ *J## tij-^^- ^ o}7] nfl^-ofl tiVjE^l #*1<2} ^-g-^ 

<111> #7H1A^ £ 1^0} Wf^-^tb ^}<^m ^-S^H H^V^l 1 ?]:, 7l# ^o> 

3 ^*Rr *>7l^ ^-*J ^ofl 71*1)3 ^ ^^-^S-^-Ei 
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1] 

sfl^w^l 7l^r ^l^^^ol ^tfl^o]^. ^SJ-Sl^ iLolEL7> ^5)51 

^ «3r-£^l ^U-'S. 

2] 

*Hl*<MI &°H, ^71 3fl€^: ^S.*f| 7l*Sl J=€*l, TflojE ^ H] E S^o] 

3] 

#^4(HDP) S*-*M# ^aj-w^JLS ^^Tr ^^-S. *Rr 

[^^8" 4] 

XU1H &°H, ^7l Xll^-^S^i^- 1 ^fl*l SmmTorr^ X|l^-^3|. 500 vfl^l 1500W 
^ aflial-ojo^ 5>^r ^-^.9.5. 
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5] 

*H^H ^"71 ^fll^^l *HH 3-§-3^r 7>^ -B-^ 0 2 7> 30 vfl^l 

150 SCCM, He7> 10 vfl*l 200 SCCM ^ SiH 4 7> 10 vfl*l 100 SCCM^ ^8-2.3. S}^r «} 

[^% v 6] 

aflllMI 5&°1*1, ^"71 ^12^2:^ 3 ifl^l lOmmTorr^ ^2^^^f 1000 ifl*l 
5000WS] ^H 0 ^ ^-g- ^^SLsL f>\$r *VSL*\] ^o^ni- tg^ ^ 

[3^*8" 7] 

^6%H1 &<>H, A c v 7l ^12^-^2:^ ^-g-S|^ y\^«\ 0 2 7> 30 vfl*l 

150 SCCM, He7> 10 ifl*l 300 SCCM ^ SiH 4 7> 10 ifl*l 100 SCCM^l 31-g- ^ °-3. *}^r ^ 

8] 
9] 

«VE*11 ;g<£^ 
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m^ty 10] 

^19^1 &<H*1, #7l <%*W #71 7fl «o V £ SL°U=-S- "B-S-^l^lal, #71 

2fl^ll-# ^12^^^* ^#*Hr ^TTim ^tg*Rr 7 A^r ^±=. ^-g. ^lO 

3. S}tt ^3E.*I| ^^«c v ^. 
11] 

sfl^-lrol 7l^ n}^*}^ cjTjl; 

#71 7m #ofl afll^l-g- #71 3im# A>olofl iLo]^ 7 > ^£^7, # 

7l s^s-^ §6^/] ^l^^^ ^1; 

#7l ^l^^^Hl ^# #71 3fl^^ #-*f ^ ^ol^7> ^711 7fl 

^3xr Tfll^^ ^#*Kr #31; ^ 

#7l ^l^ 1 ^ Sfl^ #ofl ^12^<=1#* #71 711 ^ ^-^1=1- 

nfl^Al^lJl, #71 *fli;i<2^ sfltg ^ 3fl€l-* S^r *f{2%<&^ ^#sRr cJ-7111- 
^ tiJr^l #^1^1 ^<3^ 
12] 

*1111%M1 91°}*], #7l tiV£^l 71^-^ E^^ > ^olE * yje e).o] 

13] 

^ll^cMl &<H*1, #7l ^U^^# ^ ^l2^<a#^r #5)-# < y 
^-^^-S. #^1^1 ^yj-tt^ 
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14] 

*Hll*<H #7l *i)i^<£?y$) <g# #^£- ( 

#7l ilUt A\o]9) ^6\) *\]l£<£^o) S]cfl^-0l^ ^aj-S]^^ ^o]^} 

#7l Sfl^s. ^olofl f^S)^ ^l^o^#o|l a.ol=7> nfl ^l^^^^^ 

*)l2<^ ^ ^12«H^^ ^l2^^S^o.S. ^^§H #71 3f)^s.# go.^ 

^Urtb #71 all 1 JI^JE #^Sn>(HDP) 3^7l# #^^0.5.^ 

^^51^ ^-1- «L£*11 #*1^1 

l^^-Q 15] 

*Hl4%Ml #7l XI l^-^^: 1 tfl^l 5mmTorr°lJl, # 7 l *fl IhH ^ sj-^-)^ 

500 ifl*l 1500W^1 ^^-5. <5}^r te^l #*1<£) w c V^. 

16] 

, #7l *Hi^3b£ «hh ^-g-sl^ 7>^^ o 27> 30 ^ 

150 SCCM, He7> 10 200 SCCM ^ SiH 4 7> 10 ifl*l 100 SCCM<?} 33 ^g- ^ S}^ 
5.31 #*1^ ^<£^ ^#^. 

[^^# 17] 

aflU^H &<>H, #71 Xl2<a-^^r 3 ifl*l lOmmTorrolul, #7l *ll2t>M<>|^ Bj-flfe 
1000 ifl^l 5000W*] ^-§- If-^S <5}^ tiVS^l #*1^ ^<aej- ^nj-n. 
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[^*J- 18] 

*fll7*cN 9l°]*\, -#7} *\}2^2i& «HM 3-8-3^ 7}^e) -fr^fr 0 2 7> 30 

150 SCCM, He7> 10 300 SCCM ^ SiH 4 7> 10 100 SCCM°] 3* ^ u> 

[^^J- 19] 
[^^J- 20] 

^lll^Hl &<>H, A o V 7l ^1^1^ £ ^ #*\+\^ o]^ sj-uj-o] 

iLS ^M^r ^SLS. ^ ti_V£^l ^«<HT 

[^T 1 * 21] 

^lll^Hl XI^^I, ^)2^^5|^ >8-7l ^12^^## X|2^)2:3SHH ^ 

22] 

^-71 JE.^ ufl^-i- A>olsl 7l^r tfofl #7] ^l^-i-ol ^tfl^o] S ^aj-^Tg^ !£ 

o]=7> «g ^ s] aflitf^ ^ ^IihVoH^ ^» *Hi*3M *MH ^7l ^1^ 
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#7l 5L^ sfl^-i- a>o)o) 7 ]^. ^-ofl ^aVsLji, ^p^^l ^.o]c 7 ]. nfl 

71 afll*i«3!l-g- -H^S #5}^nKHDP) S)-4}-7l# ^a]^ o_S*1 S.^-§- 
^nKg. ^s}^ ^1; 

A oM ^1^ <£13H1 Ofl^^ ^ °- ^S^o} Aj-y] T^Aj sfl^O) A 0 > 7 ] 

#71 ^i^<a^ 511^ >y-6fl ^2^^## ^^V^ #71 711 iioliE.1- 

#*1^ ^<S^ *S^#^. 
23] 

^122%H1 #71 51^ 2flH^ TllolE 9.3.3. gii=. tjje ej-o] o] 

- *>i4<?l ^-g- ^ *Kr «V£^1 #*1^1 ^#^. 

24] 

^^.S HV3E^1 #*1^ *d<£^ *§^^. 

[*<^# 25] 

7)122%M1 #7l ^U^a-^^r 1 ^1^1 SmmTorrolzi, #7] *HltiHo^ 

500 tflxl 1500W?1 3* ^-^-2.^ ^3E.^1 #*1^1 ^# 
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26] 

150 SCCM, He7} 10 200 SCCM ^ SiH 4 7> 10 100 SCCM°] ^ ^ ^ 

[^^%1 27] 

*fl22*<Hl ^l^^, A oM ^2<y-^^r 3 lOmmTorr^JI, ^-71 ^2«}°H;i s)-^^ 

1000 5000W<y ?A-£r ^ #^*\] ajo^ ^^« 0 V ^. 

28] 

^22%H1 SZ<>H, *ll2^S7i *HM -fr^ 0 2 7> 30 

150 SCCM, He7\ 10 ^^1 300 SCCM ^ SiH 4 7> 10 100 SCCM<?1 ^ 

29] 

*H22*<H1 &<H>M, ^"71 Hoj^^ # 7 ] sfl^s. a]-o]^ 7 ]^iL^JfEi o] ^ £] 

[^^%> 30] 

^122%H1 Sl^H, ^-7] <>\} *1 «->} 3^zJ- Hl^r ^L|o] 

—5. ^^5]^ ^^-S. S^fe «_KE*ll ^<a^- ^Wj-^ 
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31] 

^JE #2^}(HDP) ^7l# ^M^S.*! ^^5)^ ^ s^lo S ^ 
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